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IMSHENETSKIY, V.N., dotsent 


Device for automatic regulation of 4 voltage supporting transformer. 
Nauch. zap. KHIMGKH Fak. elek. sel'khoz, 1 no. ee <— 
MIRA 1 


(Electric power distribution) 
(Electric transforners) 
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Flectric protection in electrified livestock farms, Nauch, 
zap. KHIMSKH Fak. elek. sel'khos, 1 no.10363-74 '58. 
. (MIRA 1637) 
(Electricity in agriculture—-Safety measures) 
(Stock and stockbreeding) - . 
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Circle diagram of a threé-phase asynchronous motor in single- 
phase operation. Izv. vys. ucheb. nave elektronekts, 4 
N0e3273=-83 ‘61, (vORA 4:7) 


1. Zaveduyushchiy kafedroy proizvodstva i raspredeleniya 
elektroenergii v sel'skom khosyaystve Rhar'kovskogo institute — 
mekhanizatsii sel'skogo khosyayatva, 

(Electric motors, Induction) 
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MS cetac 4 Ae RE ALD Radiat, 
Decrease in the maximum current in an overcurrent protection 
system using operative a.c. with low-power fransformerde Izv. 
vys. ucheb. zave$ energ. 6 no.8:22-28 Ag 636 (MIRA 16:9) 


1. Khar'kovskiy institut mekhanizateii i elektrifikatsii sel'skogo 

khozyaystva. Predstavlena kafedroy proizvodstva i raspredeleniya 

elektroenergii v sel'skom khozyaystve. 
(Electric power distribution) 


entpe 


i 


CIA-RDP86-00513R000618610007-2 


"APPROVED 


Rais ss BEDS BIE as 
i 
+t 


FOR RELEASE: 08/10/2001 CIA 
-R| : 


3 


i 
a 


INSHE NETSKIY, Viadimir Nikolayevich , dotsent 


Operation of three-phase asynchronous electric motors connected 
to a single~phase three-wire network carrying 440-220 volts. 
Izv. -vys. ucheb, 28Ve; elektromekh. 7 no.5:598-606 "64. 
{MIRA 17:9) 
1, Zaveduyushchiy kafedroy proizvodstva i raspredeleniya 
elektroenergii v sel'skom khozyaystve Khar'kovskogo institute 
mekhanizatsii i elektrifikatsii sel'skogo khozyiystva. 
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UKZ~type charge compengating device. Izv. vys. ucheb. zav.; energ. 


7 no.9:83-86 S '64. 


(MTRA 17:11) 
i. Khar'kovskiy institut mekhanizatsii i clektrifikataii sel'skogo 
khozyaystva. Predstavlena kafedroy proizvodatva i raspredeleniya 
elektrosnergii v sel'skom khozyaystvs. 
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1. Khar'kovskiy institut makhanizatsii i elektriliiais-* sel | 
skogo kKhozyaystvaes Predstaviena kafedroy posiy cab ivd . cer 
raspredeleniya elektroanergii v sel'skcm kes arstwa, Su : 
December 19, 1964. 
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INSHENNIK K.P. and N.A. BUKHMAN 
weg on teen 
‘Svarka zagotovok instrumenta po metodu Ignat'teva no stykovyih mashinakh: 
instruktsiia slia mastera 4 tekhnologa po svarke, Moskva, Mashgiz, 19h), 
17 p. deagrs, a 


At head of title: Vsesoluznyi nauchno-issledovatel skit instrumental ‘noi 
institut, : 


Butt welding of half-finished tools according to Ignat'av's method; 
instructions for skilled workmenaand selding technologists. 


DLC: 18227,392 


SO: Manufacturing~and Mechanical Engineering in the Soviet Union, Library 
of Congress, 1953, 
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Discusses results of studying fusion 


obs pw Brosess with-rapid motion-pictire camera 77 "7 


and oscillograph, Establishes formation: 
of molten metal bridges and determines 


USSR /Engineering - Welding, Proc- Hov 51 , 
: -. @88es (Contd). 


exietence time of each bridge as: equal to 
0.002 sec. Welding zone, as was ob- ca 
_. Served, contains considerable amts of CO’ te 

and COs in atm, which factors, combined : as 
‘with sharp decrease in 0 content » protect. | 
surfaces cf molten metal against oxida- 
tion. : 
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ULITSKIY, Ye.Ya.; IMSHRNBIK, K.P., nauchnyy redaktor; KONTSéVaYa, & Ke, 
redaktor; KRYWOCHE TWA, 1 KlV., tekhnicheskiy redaktor. 


{Technological methods for economizing on high-speed steel} 
Tekhnologicheskie sposoby ekonomi bystroreshushchel stali. 
Moskva, Vaes. uchedno-pedagog. izd-vo Trudreservisdat, 1954. 


45 p. (MERA 7:12) 
(Tool steel) 
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IMSHERNIK, K.P,; BUKHMAN, N.A.; VLADISLAVLEV, V.S., professor, retsensent; 
-~-<" WOTET, A.Ya., inshener, redaktop; MATVEYEVA, Ye.N., tekhuicheskiy 
redaktor. 


(Technology of soldering hard-alloy cutting toole) fekhnologiis 

paiki sverdosplavnogo instrunenta. Moskva, Gos. sauchno-tekhn, isd-_ 

vo mashinostroit. lit-ry, 195%. 160 p. (MLBA 8:2) 
(Cutting tools) (Solder and solder ing) 
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” AUTHOR: IMSHENNIX, K.Pe», LAMDA,. VoA. 32-6-19/54, 

. LITLE: The Application of the Blectronographic Method of tha Investigation 
of Oxide Films on the Surface of Hard Alloys. ( Prineneniye >Jaktro- 
nogtaf'icheskogo metoda na poverkhnosti tverdykh splavov, Russian) - 

PERIODICAL:  Zavodekaya Laboratoriya, 1957s Vol 23, Nr 6, pp 699-701 (U.S.3.Re) 
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ABSTRACT: The electronographic method is employed for the investigation of part- 
ly oxide sulphide films on metal surfaces. BKB, T5K10, T1ISK6 xf 
TEOK6 oxides were determined and treated before and after oxidation 
on the films of hard alloys. In the case of the hard alloy BK-8 it 
was confirmed that the diffraction lines correspon’ both to the WO oar 
bide tungsten lines as well as to the W; tungaten oxide. The eleo- 
trograms taken of the T5K10- and T41fK6 hari alloy surfaces had a 
weak oarbide-tungsten line. This 4a explained by the fact thet if 
cavbide titanium is contained in the T6CK6 hari alloy surfaces a haxd 
WO is formed in the TiC solution, which leads to a decrease of the W 
of the free phase in the hard alloy. It was proved by the electro= 
grams taken from the P60K6 hawt alloy surfacia that they are +itanc~ 
oxides which are in the modification basis of rutile. Titano-oxides 
are knowm to be chemically very atable and it is very diffionlt to 
remove them, which explaina the bad penetrability of the T3OK, 
soldered parts and of T6OK6 titanium hard alloys. The electrogram 
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32~6-19/54 
The Application of the Eleotronographio Method of the Investigation 
of Oxide Films on the Surface of Hard Alloys. 


taken from the surface of the TOOK6 hard alloy did not confimn the. 
existence of titano-oxide and the electrogram lines corresponded 

to the TiC carbide titanium lines. Therefore the surface mist be 
cleaned by grinding when titanium hard alloys are soldered. Tiltano- 
oxides are removed with the aid of the following reaction: 

7402 + 2 K28.0 = T4(90,)2 + 2 KpS0,. The titanium salt cbtaine’ oan 
easily be washed away with water. Electrograms were mada in order to 
test this theory. The hard alloy was washed with boiling water 

and what was left was removed from the paper by grinding (T10o and 
K29207). The eleotrograns of T30K, and T6OK6 proved the presence of 
1402 of the rutile modification at a temperature of 1000°, whilst 
that of TISK6 proved W3-tungsten oxide. Rutile is to be considered 
as titano-oxide. In order to obtain the padiogram for T6OK6, neasure- 
ments according to the forma R= 4 =L% are carried out, from 
whioh L mme2in0,d = 2,19, and thus the intensity = 40 oan be oom 
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SLEZNIKOV, G.I., inzh.; ANNENKOVA, Yo.G., kand,tekhn.nauk; GRIDOY, P.P., 
kand,tekhn.nank [deceased); DEGIYARENKO, N.S., kand.tekhn.nauk; 
IMSHENNIK, K.P., kand.tekbn.nauk; KASENKOV, M.A., kand.tekhn. 
‘nauk; MEL'NIKOV, N.F., insh.; MALOV, A.N., kand.tekhn. nauk; 
POKROVSEIY, B.V., inzh.: POLYAK, S.M., kand.tekhn.nank; POLYANSKIY, 
A.N., kend.tekhn.nauk; POPILOV, L.Yu., inzh.; POPOV, Y.d., kand, 
tekhn. nauk; RUBINSHTEYN, S.A., kand.tekhn.nauk; SOKOLOV, H.L., 
inzh.; SHAMIRGON, S.A., inzh.; SHESTOPAL, V.M., kand.tekhn. nauk} 
SHUKHOV, Yu.V¥., kand.tekhn.nauk; ACHBRKAN. N.S., prof., doktor 
tekhn.nauk, glavnyy red.; VLADISLAVLEY, V.S., red. [deceased]; 
POZDRYAKOV, S.N., red.; ROSPOVYKH, A.Ya., red.; STOLBIN, G@.B., 
red.: CHERNAVSKIY, S.A., red.; KRYLOV, V.I., insh, red.; 
KARGANOV, V.G., insh., red.graficheskikh rabot; SOKOIOVA, ?.F., 
tekhn.red. 


([ Metalworking handbook in five volumes] Spravochnik metallista 

vy piati tomakh, Chleny rad.soveta: V.5.Vladislavlev idr.’ ° 

Moskva, Gos.nauchno-tekhn.ind-vo mashinostroit.' litery, Yol.3. . 
Book 2..{Ferrous and nonferrous metal products] Sortament chernykh 
4 tavetuykh metallov. 1958. 204 p. Vol.4. 1958. 778 p. (MIRA 12:1) 
(Metalwork) 
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DEGTYARENKO, W.5., kand.tekhn.nauk; VOLKOV, 5S.1I., kand. tekhn,nauk: 
PODOSENOVA, N.A., kand.tekhn.nauk; IMSHRUNIK,-K Pj-kand.tekhn. 
nauk; BRISKIN, Ya.I., inzh,; UVAROVA, A,F., tekhn.red. 


[Technological processes for manufacturing metal-cutting tools; 
handbook] Tekhnologiia izgotovleniia metallorezhushchikh inetrmi~ 
mentov; rukovodiashchie materialy. Pod red. N.8.Degtiarenko. 
Moskva, Gos.nauchno-tekhn,isd-vo mashinostroit.lit-ry, No.l. | 
[Preparatory operations] Zagotovitel'nye operatsii., 1959, 162 Pe 


1. Moscow, Vsesoyusnyy nauchno-issledovatel' skiy instrumental 'nyy 


institut. 
(Metal-cutting tools) (Metalwork) 
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F.. SOV /32=25 j-69/11 
AUTHOR: Imshennik, K., Deputy Director, VNII for Scientific Tork . 
TITLE: Conference of Laboz ratory Workers of Plants Manufacturing | 
Instruments and Machines (Konferentsiya rabotnikov laboratoriy 
instrumental'nykh i mashinostroitel‘nykh zavodov) 


PERIODICAL: Zavodskaya Laboratcriya, 1959, Vol 252 Nr re p 510 (vssR). 


ABSTRACT: From November 19 until 26, 1958 the Seventh Conference of: 

, Workers in Plants Manufacturing Instruments and Machines _ 
was held at the Vsesoyuznyy nauchnowissledovatel'skiy ine. 
strumental'nyy institut (VNII) (All-Union Scientific Research 
Institute of Instruments). There were 103 participants re- 
presenting 59 organizations. Papers were read by cooperators 
of the VNII, representatives of the Central: Plant Labora~' 
tories of the Plants " Frezer", “Kalibr', and others. They 
dealt with the successful work done in the past three years 
at the institute mentioned ebove as wall as in the plants 
cited. It was concerned with new compositions of weakly 
alloyed and alloyed steels for instruments, and soldaring’ 
and fluxing materials for fixing hard alloys, new materials 
for the protection of instruments against corrosion, a new 

Card 1/2 design of instruments (Plant “Frezer"}, the automation 
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Conference of Laboratory Workers of Plonts Manufacturing SOV/32- 25-4:69/71 
Instruments and Machines 


of the chemical sieaning of files (Pile Manufacturers), 
and hardening with high-frequency current heating (File 
Manufacturerg and Tashkentskiy instrumental! vyy. zavod | 
(Tashkent Instrument Plant)) ets, It 1s recommended in the 
decisions of the conference te complate tha technology of: 
instrument manufacture according to the method of plastic 
éeformation, to develop new compositions of instrument steels 
er The question of the standardized manufacture of in- | 
atruments for plants sperating with thermal processes was: 
also discussed, and it was rocemmentied to improve the ex-: 
change of experiense among plant laboratories, 


Card 2/2 
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MIKHAYLOVA, P.K.; IMSHENNIK, K.P., kand, tekhn.nauk, red.; SEMENCHENKO, 
V.A., red, iad-vay DEMKINA, N. Fey tokha. red, | 
(Methods for the structural netallographic sii vale: of hard 
alloys |Metodika strukturnogo metallograficheskogo aralisa 
tverdykh splavov. Pod red. K.P. Imshennika. Moskva, Mashgis, 
1962. 38 p. (MIRA 1633) 

(Nonferrous alloys-~Metallography) 
(Ceramic metals—-Metallography) 
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AUTHOR: Imshennik, V. S. \ 
EN 


TITLE: Gia Gao thacuel: Nimet area cue Cloud: 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 131, Ho. 6, pp. 1287 = 1290 


TEXT: It is shown in the present paper that in the isothermal case an asymptotic 
solution for the problem of the burst of a gas cloud exists. In the, investigation 
carried out forces of internal attraction and of the magnetic field\are not taken 
into account. Equation (1) the particular solution o e, one-dimensional: gas 
dynamic equation for a constant temperature as suggested by A. D. Sakharov is 
given. This particular solution is brought into the forms, (2) and (3) respect- 
ively for the case investigated, which are known from publications (Refs. 1-3). 
Solutions of this kind were obterined in papers by L. I. Sedov et al. (Ref. 5) for 
the isoentropic motion of a gas \ As the most important property of this solution 
its asymptotio character for an arbitrary initial distribution of the density and 
the velocity of motion of the gas are described. In the case of an isoentropic 
burst there exists no asymptotic solution, and it is therefore. possible, by using 
the solution for the isothermal burst, immediately to show the asymptotic 7 


Card 1/2 
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The Isothermal Burst of a Gas Cloud 8/020/60/131/06/16/071 
ee 8014/8007 | 


Character of solutions (2) and (3) respectively for the initial distribution -of 
gas density. Two regions are obtained for the solution of the initial distribu- 
tion of gas density: the region of isothermal incident rarefaction waves, and 
the region of waves reflected from the center. It ia further shown that within 
the entire region the reflected waves coincide asymptotically with the solutions 
(2) and (3) respectively. For the incident rarefaction waves this does not hold. 
The author assumes that (2) and (3) are asymptotic also for an arbitrary initial 
density distribution and the velocity of motion of the gas. Finally, the author 
gives a criterion (9) for the applicability of the formula for the isothermal 
burst, in which only processes like the 80-called true absorption of emission 
are taken into account in the gas. In conclusion, the author thanks 


A. D. Sakharov, Yu. A. Romanov, and I. N. Mikhaylov for discussing the probl 
There are 8 Soviet references. . 
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AUTHORS: _ Imshennik, Vv. S., Morozov, Yu. I. 
ce 7 Analysis of the instability of 
. in an electron plasma 
a PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 
TEXT: In continuation of papers by D. Bohn, 


1851, 1949), A. I. Akhiyezer, Ya. B. Faynberg (ZhETF, 11, 1262, 1951), and | 
G. VY. Gordeyev (ZhETF, 27, 24, 1954), the instability caused by excitation | 
of longitudinal electron vibrations is studied on the assumption that the | 
velocity of the beam particles be considerably higher than the thermal 
According to L. D. Landau and 

M. Ye. Gertsenshteyn, the dispersion relation reads | 


velocity of plasma electrons. 


Ante” ae du 4 
km “an p +iku ~ 
: fe) 


; where p=[-iQ; the distribution function reads 


Card 1/10 


APPROVED FOR RELEASE: 08/10/2001 


ans 


3/057 61/051/006/002/019 
B109/B207 od 


a beam of charged particles 


640-649 


Bs. Ps Gross (Phys. - Rev., 75, 


by 1961, 


(1), 


CIA-RDP86-00513R000618610007-2" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86- 00513R000618610007- 2 


23718 


oS 3/057 61/031/006/002/019 | 
- Analysis of the instability of a beam of... B109/B207 : 


of See] 


2 
2v5 


f ap {ot — exo|-25| + tt 

60 -OLY2RV, ave | Varv, 
(a = mn,/Mn, M denotes the mass of the beam particles, m ‘the electron mass, 
ny the density of the beam particles, no the Genet sy of the electron eee ; 


and U the beam ices a 
+i Vet ()) ti 1-7 Vat (t))=—1, — (3) 


prt 


4a obtained from (1) and (2), where 
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©. W denotes the functions 

ae . §. 
wmer(1+H eat) (5). 
* . o 


integrala veroyatnostey ot kompleksnogo argumenta, M., 1954). If (3) is 
- applied to the case of a monochromatic beam and a cold plasma, the : 
following equation holds: 

a 1 an ir, (6 
| Poa Goa aw oh eet — 
from which ; . : 
‘ ae ee i “ 1 “ 1 Py ° : by 
fe et, 


follows for the limit of applicability of hydrodynamic approximations, and Be 


i : from which at v=y20, the simple relation 
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follons, where ax (a) is the wave number of the limit of vibration 
excitations. Furthermore, 


© Gage) oI — Jahn 34 ~te, 


15) 

; a P "/ ( : 

Tepe aieh— va oa a, 

(pig? ‘ta shiek 4 = | fc * , 

. dy. re “opt ~~ for maximum y(x) (Pig. 16: r(a), we) at 
nt) Fig. 2 shows the course of 7(%), ax) at ant", ‘In first | 

approximation, the heat-correcting equations (140, v £0) are for «G1 read 7 
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. ~ Assuming p = y and using (10) one obtains 
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In accordance with (7), these equations lead to 


1/2 
cee ales (18). 
a ‘ 


If, however, 


we e419), 
at ; 
pF E52 Tl 9 (20a) 


is obtained from (3) in first approximation. This permits a simple 
aicen oes of the maximum 7; Kot is determined fron the condition 
(1% - Ww) 2 Lyx’, so that for W*1 one finds pre, R. I. Tzraileva 


(unpublished paper) determined the limits of the range of vibration 
excitations on the basis of (3); Fig. 3 shows the a of the linits | 
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: BT gee “4 
2 owes ya. (II), Maisacd. Sake (IIT) onv at a=1077, p=0.5°10) 
-The comparatively great difference between hy a6 and “upper * is due to 


: gene 9e*P [4 (KF) a ¢, = %'n,8, exp [a(f) +pt] (x) 
is substituted me the perturbed values of the plasma and the beam, 


|=, MOET Tee FPoaae, 


hae 


PC) onion il A 


1 
wpe? cos = a Mm (2 ) 


M (a) sles no? 
follows from the hydrodynamic equations on the assumption that (18) holda oo 
for the amplitude and phase of vibrations (+electron beam, - ion beam). 

If "only a=1 (electron beam) is considered, equation 
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wens ap (SF) a0 (0 —-$) 2 aE 
as aie em(S)en(p—de),f 
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Laas obtained for the electric field E and for velocity peetutbations in the: 5 
.. plasma uy and in the bean a, in the partioular case of an ae a mes 


’ here 


ee eee (II), 


' wherefrom all other Tae of the waves can be deduced. The authori 54 
thank Yu. I. Kuznetsov, L. I. Shibarshov, Yu. A. Romanov, E. 2. Tarumov, 
V. A. Teplyakov, and G. F. Filippov for valuable advice, There are. 3 
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AUTHOR: Imshennils, V. S. 


TITLE: On the thermal conductivity of plasma 


PERIODICAL: Astronomicheskiy zhurnal, 1961, Vol. 38. No. 4, 
pp.652-655 


TEXT: . The thermal conductivity can be computed by the a 
Chapman-Anskog method as described by S. Chapman and'T.G. Cowling 
(Ref.1: The mathematical theory of non-uniform gaseg", Cambridge | 
University Press, 1939). Such calculations have heen reported by’ 


Chapman (Ref.2: Astrophys. J., 120, 151, 1954) and the quantitative 
result obtained by him turned out to be very inaccurate. Chapman 
confined his calculations to the first approximation only and 
assumed that the correction which would be introduced by taking 
the second approximation in the case of plasma would: be less than: 
25%. However, this assumption is only correct in the case of a 
simple gas.. It may be shown that the second approximation leads 
to an increase in the thermal conductivity of plasma by a factor 
of 2.5 as compared with the first approximation in the case of 

1, and by a factor of 8 in the case of Z> 1, The thermal 
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z and M, where M is 


conductivity monotonically increases with 
the ratio of the ion and the electron masses. The present author 
has carried out calculations using the method described in Ref.1 


and has found the following expression for the thermal conductivity . 


of plasma . mo 
- ovd 1, 135.-YZ1 1. 
. og (tS et oe 
{Ala = (Aehi > Gor” ——f eg 
ere Ze ——— * 
are 6) ova 2 
ess 1 1, M5YZ 1 1, 755 4 A, OVE A . 
+ Fae Zt igh * 866 wyt ae a et Bs Fue 
7 7ea7S 4, 1375-Y2 1 t , 1375 tt (1) 
+ 37k yt 1 Oy 302 Bye 
_where as before (ref.1) ——— oT a S 
, i a 5 RP " ART a 4 oi H j ; : 
. a , oh = te" (ime) (AY: ‘ : (2) x 
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In these expressions k is Boltzmann's constant, mis the 

electronic mass, T is.the plasma temperature (assumed equal for: 
2 i rs 

fons and electrons), ; _ an fa + ChakT/e) | and d is the aver- 


age distance between the plasma particles. In order: to show that: 

the second approximation is entirely sufficient, one can use the 

Lorentz approximation in the case of large °'% and M, i.e. the | 
ions are stationary and the electrons do not collide with each 

other. The problem can then be solved exactly and the electron 
distribution function is of the form 


(2, vgy 0) = mB # oxp(— B04) [A +f Parle (2M 
p = (7s) o h, (v) e (A — prt) 2 or, 


Cm Bain (2) Ee 


(7): 


where. n is the number of electrons per unit volume. lience one 
can calculate the.energy flux $ 
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ene > t can:be shown. from Eqs. ( 
‘On the other hand, when > | 
(2) that . 
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| : difference between 
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hydrogen plasma Z = 1 and JN = 42.9. There, 
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It is concluded that the thermal conductivity, calculated from: 
Eqs.(1), (4) and (6), gives the correct result to within 10 to 20% 
for all the possible values of Z% and M. There are 7 | 
references: 2 Soviet (1 a translation from English) and 

5 non-Soviet, The other three English-language references 

read as follows: Ref.3: R. Landshoff, Phys. Rev, , 76, 804, 1949; 
Ref.4- R. S, Cohen, L, Spitzer, P, Routly. Phys, Rev... 80 "230 
1950; L. Spitzer, R, Hurm, Phys. Rev. ; 89. 977; 1953, 
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AUTHOR: Imshennik V.S. (Moscow) 
Eee, 


TITLE: Numerical integration of differential equations of the: 
structure of a shock wave in plasma 

PERIODICAL: Zhurnal vychislitel'noy natematiki i matematicheskoy 
fiziki, v. 2, no. 2, 1962, 207 - 216 


TEXT: The author quotes the equations in question from a pre- 

vious paper, and considers only the case when radiation can be neglected. 
‘he equations are transformed into a single differential equation of the’ 

first order, containing electron temperature as a function of mass velo- 

city. Dimensionless variables are introduced. Results of qualitative ana- 
lysis of the equation for the values of parameters y= 5/3, Z=i1, fe se 

5.20, x being the effective exponent of the adiabatic curve, Z the 


charge [Abstractor's note: P not defined], are described in detail, It 

is stated that the qualitative conclusions remain valid also for other 
‘values of the parameters (in the first place, the conclusion of the exis- 
tence of a continuous and a discontinuous solution). Results of atic / 
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integration for several values of the parameters are given. The author 
expresses his gratitude to V.D. Shafranov for discussion and to N.C. | 
D'yakonikhina for numerical integration of the acer nae There are 9 
figures, 1 table and 5 Soviet-bloc references. , be 
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ADTHOR: Imshennik ’ Vv. 8- : 


TITLE: ° Structure of shock waves in a high-temperature dense plasma 


PERIODICAL: - Zhurnal ekeperimental 'noy 4 teoreticheskoy. fiziki, v. A2, 
no. 1, 1962, 236-246 : , ae 


ae 

TEXT;. The. structure of shock waves in a plasma qualitatively atudied by 
Ya. B. Zel'dovich (ZhETF, 32, 1126, 1957) and quantitatively ‘studied by - 
VY. De Shafranov (ZhETF, 32, 1453; 1957) can be satisfactorily described 
with lacking external fields but by taking account of the radiation by |} 
hydrodynamic two-temperature approximation with allowance for electronic : 
heat conduction and heat transfer. The present theory applies only. for 4 
sufficiently dense plasma. An electrically neutral ideal plasma can be 
described by the equation of state : 
p= Pi, +P,» B= + E,y Py = NkT> Py = NZKQ , Ey = Ps /( 7-1 )es 

Bs po/(r-1)¢@ (1.3) of an ideal gae (where in general y ¢ 5/3)-° Tie 
‘equation of motion for this plasma is 
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oe an the entropy equation ' a Re ee me der ere retin ne f 
es 90 dS,/dt = — div(F, + F,) + div (6,v) ~ 


ee Div ga) -+e(@, Ts ph—-aueat.— (4s49) 


7 eH ‘for ‘an electron gas under the action of radiation, T and 8 are the electron 
"4 -gnd ion temperatures respectively, @ Ps {. The structure of 4 plasma shock | 


oe - wave with allowance for emiasion is described by 
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where g = (mZ + M)Nj j>0). The equations (1.13) to (1.16) are consistent 
with the corresponding equations of V. D- Shafranov and s- I. Braginskiy A 
(ZHETF, 35» 459s 1957). The rase of propagation in the isothermal case 
is always lower than in the adiabatic case. ‘The nontrivial. case 
Oy Sy" Mpegs "4? Oa? %2? Cog <¥2 (2-3) 9 
which is therefore possible does not characterize the jnetavility of the 


front: of the shock wave with respect to spontaneous emission of the : 
sermally. The subscripts is and ad. 
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Chie a Vo with oy = [ (or, /°edg + (up,/0e)s, | 1/2 gy the boundary 


‘between steady and rGineteads solutions of the set of equations (1.-43)-§-16) 
follows from the condition - C,,, <Vys C1 aS v4? Coga” Y2? C5447 %2 


for a perturbation characterized by two parameters. From ola = Vo and 


7 from the Hugoniot adiabates 


ats/ us -I- tals - -+ us = ats +a -F i (3.2) 
Lu 24 bts + fous = 5 oY bts pal 

(3-3) 

im + zayot 94 (303) 


az1+dZ, b= (+ 2). a= ot Le 


"with t = kt(M'+ am)vs written in aacusioniess form and with allowance for 
radiation equation 
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is obtained for the structure of the shockwaves in a plasma. . The entire 

domain of the solutions is divided into a domain with steady and with : 
nonsteady solutions. Academician Ya. B. Zel'dovich and Yu. P. Rayzer are 
thanked for discussions. The following monographs are mentioned: lL. D. 
Landau, Ye. M. Lifshits (Mekhanika sploshnykh ered, Gostekhizdat, 1953); _ 

L. D. Landau, Ye. M. Lifshits (Statisticheskaya fAzika, Gostekhizdat, 1951} , 
S. Chandrasekar (Vvedeniye v ucheniye o stroyenid zvezd, IIL, 1950); Oa 
V. A. Belokon' (ZhETF, 36, 341, 1959). There are 1 figure, 2 tables, and 

11 references: 9 Soviet and 2 non-Soviet. The reference. ta the: Engl iishe. 
language publication: reads as follows: R. Letter. Phys. Rev., 99, 1854, — 
1955. . 


SUBMITVYED: August 4, 1964 
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